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1 Introduction
The Small Magellanic Cloud (SMC), as one of our nearest galactic neighbours,
provides a very important laboratory for the study of galaxy evolution. Its
proximity enables us to resolve stellar populations well below the oldest main
sequence turn-offs (MSTO) and thus allows reliable age dating. Moreover the
star cluster (SC) system of the SMC shows no sign of any substantial age gap,
as found, e. g., in the LMC. In fact it is the only dwarf galaxy in the Local
Group known to have formed and preserved populous SCs continuously over
the past ∼12 Gyr. This provides a unique, closely spaced set of single-age,
single-metallicity tracers.
In a former study, spectroscopic metallicities for 6 populous SMC clusters
with ages from 3 to 12 Gyr were obtained by [4]. They found that the chemi-
cal evolution of the SMC was generally consistent with a simple ”closed-box”
model and a smoothly varying star-formation rate. However, this conclusion
has been challenged by studies based on additional photometric data [7] sug-
gesting bursty evolution, or even a bimodal age distribution [9].
All existing age-metallicity relation studies suffer from uncertainties due
to either small number statistics or photometry based abundances. Moreover,
deep high resolution HST imaging data are available for only a subset of SCs
in the SMC. Thus all present age determinations are based on different studies
of varying quality.
2 Data and Analysis
2.1 Data
In order to eliminate as many uncertainties as possible, we obtained homo-
geneous spectroscopy (VLT) and deep photometry (HST/ACS) for a large
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Fig. 1. (left) The age-metallicity relation of the SMC composed of star clusters with
spectroscopic (fill circles) and photometric (open circles) metallicities. The names of
the clusters of our sample are underlined (figure adopted from [5]). (right) Position
of the clusters in the SMC with respect to the photometry by [10]
sample of SMC clusters. In this proceedings we will present the first results
of the spectroscopical part of this project. Our spectroscopical sample com-
prises 12 SMC clusters, 2 of which are in common with the sample of [4] (see
Fig 1). Additionally, we observed 3 Galactic globular clusters for the abun-
dance calibration. The observations were carried out in October 2005 at the
VLT at ESO/Paranal using the FORS2 spectrograph and the multi-object
facility MXU. With the 1028z+29 (R≈ 3400) grism this configuration yields
a spectral coverage of ≈ 1700 A˚ and a dispersion of ≈ 0.85 A˚ pixel−1 in the
region of the near-infrared Ca ii Triplet (CaT) The λλ8498, 8542, 8662 A˚
lines were observed for 30− 50 red giants (RGs) in each of the 15 clusters.
2.2 Ca Triplet method
The use of the CaT index (ΣW) in terms of magnitude difference from the
horizontal branch (HB) is one of the most widely applied techniques for the
derivation of abundances in individual RGs [1, 3]. The CaT index is formed
by the linear combination of the pseudo-equivalent width of the 3 individual
lines. As this index is strongly dependent on stellar Teff and log g, one corrects
for these effects by using the linear relation between the magnitude difference
from the HB, (VHB−V ) and ΣW for stars of the same cluster (i.e. metallicity).
The resulting iso-metallicity lines in the (VHB−V )-ΣW -plane are then used to
derive absolute [Fe/H] abundances based on a reference [Fe/H]-scale [2]. The
typical accuracy of this method is of the order of 0.2 dex. [3] have shown that
the CaT method is valid over an [Fe/H] range from−2.2 dex to−0.2 dex and is
essentially age-independent for ages ranging from 13 to 2.5 Gyr. As our HST
photometry is not fully available yet, we preliminarily use the photometric
catalogue by [10] to estimate the (VHB − V ) values. This catalogue provides
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Fig. 2. CaT index vs. (VHB−V ) for individual RGs in four of our SMC clusters. Stars
of different clusters are marked by different symbols, probable non-cluster-members
are crossed out. Calibration lines in this plot have been taken from [3].
homogeneous stellar UBVI photometry of the central 18 deg2 of the SMC.
Unfortunately, some of our target clusters lie outside of this area.
3 Results
From their radial velocities and position in the CMD, we selected the candi-
date member RGs for each cluster. For all clusters we plotted the (VHB − V )-
ΣW -plane. The majority of the datapoints for the SMC clusters follow the
slope of the iso-metallicity lines. As SCs can be presumed to be single metal-
licity objects without any substantial abundance spread in Fe and Ca, we
assume that the very few outliers in this diagram are most likely non-cluster-
members. They were ignored in the further analysis. As an example we present
the results for 4 clusters of our sample in Fig. 2.
Using the [Fe/H] calibration by [3] and adopted ages from different sources,
we can highly update the age-metallicity relation by [4]. In Fig. 3 (left) we
compare our results with the spectroscopic abundances by [4] and recent pho-
tometric results [6, 7, 8]. We see excellent agreement with the results of [4] for
NGC339. The results for L11 differ by ≈ 0.13 dex, which is within the error
range given by [4]. The comparison with the photometric metallicities gives a
good agreement only for the 2 youngest clusters in our sample.
We compare the age-metallicity data of our study and of [4] with a simple
closed box model of star formation. Fig. 3 shows that the general trend is
reproduced well by this model. Nevertheless, the flat plateau in age seen in
our data between ∼ 2 and 4 Gyr, combined with the steep rise towards the
younger end suggests that the star formation history of the SMC is probably
more complicated. The inflow of unenriched gas may have played an important
role. We are awaiting the results for NGC411, L116 and L32, which lie in
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Fig. 3. (left) The age-metallicity data of our study are compare with those of the
former study by [4] and photometric results. (right) Comparison of the spectroscopic
data with the closed box model of continuous star formation (solid line) by [4].
this region of the diagram, to see whether this pattern in the age-metallicity
relation is confirmed.
The next step will be the measurement of [Fe/H] based on CaT ΣW de-
terminations for the remaining 5 clusters in our sample. In total, we will
have reliable spectroscopic metallicities for 10 new SMC clusters. Further-
more, HST photometry will be available very shortly. This will enormously
diminish the errors due to uncertainties and inhomogeneities in the age de-
termination. With these results we will obtain a well-sampled, well-defined
age-metallicity relation and quantify the abundance dispersion at a given age.
The comparison of the derived age-metallicity relation with different theoret-
ical models (closed box, leaky box, infall) will greatly improve our knowledge
about the star formation history and chemical evolution of the SMC.
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